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型），生成了9种不同海平面上升情景THmax-0.3 m、Hmax-0.3 m、CHmax-0.3 m、
THmax-0.6 m、Hmax-0.6 m、CHmax-0.6 m、THmax-1.0 m、Hmax-1.0 m和CHmax-
1.0 m，用以评估不同海平面上升情景叠加风暴潮的灾害损害评估。 
（2）长三角地区受影响的GDP值和人口从大到小的情景均是依次为CHmax-
1.0 m情景、Hmax-1.0 m情景、CHmax-0.6 m情景、THmax-1.0 m情景、Hmax-0.6 m
情景、CHmax-0.3 m情景、Hmax-0.3 m和THmax-0.3 m情景。受淹没的土地利用面
积程度与GDP和人口的情景大致一致。 
（3）GDP、人口、土地利用面积和交通线路受损程度 严重的均在CHmax-
1.0 m情景时（海平面上升1.0 m时 大天文潮和风暴潮耦合叠加时的情景，分别损




在沿海地区，上海市在所有情景中受影响的 GDP 和人口均是 严重的（GDP 损失
介于 1459~18177 亿元之间，占上海市当年 GDP 总量的 2.00%~90.23%；人口损失


















7124 km2）、杭州市（损失6860 km2）、南通市（损失5455 km2）、宁波市和上海





潮位情景中，随着海平面逐渐从0.3 m上升到1.0 m，尤其在0.6 m上升到1.0 m的情
景中，研究区总土地面积受损情况均呈现上升趋势，其受损的上升幅度也在增大；
在同一个THmax、Hmax或CHmax潮位情景中，随着海平面逐渐从0.3 m上升到1.0 




（损失介于 10000~160000 km，占交通总线路的 2.23~47.50%），铁路和国家主干
道受损程度相当（基本介于 0~10000 km 之间，仅占总线路的 0.01~3.90%）。无论





























Sea level rise and extreme weather events, which are caused by global climate 
change, has been aggravating coastal disasters, such as storm surge, coast erosion, salt 
water intrusion, land submergence, flooding, and pollution. And making China’s coastal 
cities face an increasing trend of marine disaster loss. Therefore, by precisely analyzing 
the coastal disaster loss induced by sea level rise, would be significant in providing the 
scientific support for coastal disasters prevention and damages reduction, and sustainable 
development strategy implementation. Choosing Yangtze River Delta as the research area, 
this paper focuses on China’s coastal disaster loss under different scenarios of sea level 
rise, through coupling the nested coupled tide-surge prediction model (NCTSM model), 
GIS, Nighttime imagery and mathematical statistical analysis. The main findings are as 
follows: 
(1) The uses of NCTSM model to simulate nine sea level rise scenarios, which 
respectively are THmax-0.3 m, Hmax-0.3 m, CHmax-0.3 m, THmax-0.6 m, Hmax-0.6 m, 
CHmax-0.6 m, THmax-1.0 m, Hmax-1.0 m and CHmax-1.0 m. 
(2) The rank of GDP loss rate in Yangtze River Delta region from larger to less is:  
CHmax-1.0 m scene, Hmax-1.0 m scene, CHmax-0.6 m scene, THmax-1.0 m scene, 
Hmax-0.6 m scene, CHmax-0.3 m scene, Hmax 0.3 m and THmax-0.3 m. The submerged 
land use area is similar with the scenario of GDP and population situation roughly. 
(3) GDP, population, land use area and traffic lines, which suffer the most serious 
damage is all in CHmax-1.0 m scenario (a superposition of astronomic tide and storm 
surge scenarios when sea lever rise 1.0 meter. The loss is 8188 billion yuan, 4362 million 
person, 3399 km2 and 180000 km respectively). In this scenarios, Shanghai and Wenzhou 
loss more than half of GDP (that loss is 2168 billion yuan in Wenzhou city, 59.10% 
proportation). 
(4) Majority of the cities suffer from GDP, the people, land, and transport line loss, 
are located in coastal areas in the nine sea level rise scenarios. GDP and population loss 
of Shanghai Municipality is the most serious (GDP loss ranged from 1459 to 18177 
billion yuan, the percentage ranging from 2.00 to 90.23%. Population loss range from 

















(5) The city land loss ranked from greatest to smallest: Wenzhou (the land loss is 
7124 km2), Hangzhou (the land loss is 6866 km2), Nantong (land loss is 5455 km2), 
Ningbo and Shanghai, in the nine of sea level rise scenarios. Cultivated land in all 
scenarios are the most serious losses (the loss is ranged from 401 to 23646 km2). As high 
water level scenarios happen, construction land risk become greater, following by 
woodland inYangtze River Delta.  
(6) Under the same grade of sea level rise, the rank of total land loss rate from larger 
to less is: superposition of astronomic tide and storm surge scenarios (CHmax scenarios), 
storm surge scenarios (Hmax scenarios) and the largest astronomic tide scenarios 
(THmax scenarios). Under the same tide level scenarios (THmax, Hmax or CHmax), the 
total land loss and the ascensional range would increase as the sea level rising from 0.3 m 
to 1.0 m, especially under the scenarios, which sea level rises from 0.6 m to 1.0 m. 
Besides, under the same tide level scenarios (THmax, Hmax or CHmax), with sea level 
rising from 0.3 m to 1.0 m especially rising from 0.6 m to 1.0 m, cultivated land is always 
the type of land use that shows the greatest ascensional range of loss, meanwhile the bare 
land and forest land show the smallest ascensional range of loss. 
(7) The urban traffic lanes is a type of transportation, which suffers the highest loss 
rate and the greatest accessional range of loss (ranged from 10000 to 160000 km, the 
percentage of the transport line in Shanghai is ranged from 2 to 90.23%). The railway and 
the state’s main highways have the same rate of loss (ranged from 0 to 10000 km, the 
percentage of the total transport line is from 0.01 to 3.90%). No matter under the same 
grade of sea level rise or under the same tide level scenarios (THmax, Hmax or CHmax), 
the urban traffic lanes is the type of transportation, which suffers the highest loss rate and 
the greatest ascensional range of loss. The railway and the state’s main highways have 
the same loss rate, but are significantly lower than the rate of urban traffic lanes. 
The research and the characteristics of innovation lies in: 
(1) Compared with many previous studies, this study uses the most quality of DEM 
and land use data to malke this reacher and increases the accuracy of the assessment for 
large scale disaster research. 
(2) Nighttime imagery remote sensing technology is applied to the assessment of 

















future for the first time. 
(3) This study will combine NCTSM model with ArcGIS software to constructe 
submerged model under different sea level rise scenarios analysis process, provide new 
ideas for evaluation for the first time. 
 


















第 1 章 绪 论 
1.1 选题背景与研究意义 




点问题，被认为是气候变化导致的 严重影响（Burton I et al.，1998；kant et al.，
2009）。作为全球气候变化研究的权威机构，政府间气候变化专门委员会

















的变化，有研究也表明，当海平面上升 0.5 m 时，将有约九千万人口受到风暴潮影
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